THE  BENDING- OF BODS.
Introductory Remarks.
1.    OUR object in this chapter is to discuss the stretching bending, and torsion of a thin rod or wire.    We may define a rodi as a body whose boundary is a tubular surface, of small section. The surface is therefore generated by the motion of a small plane area whose centre of gravity describes a certain curve and whose plane is always normal to the curve.   The curve is generally called the central axis or central line of the rod.
The rod or wire is to be so thin, that, so far as the geometry of the figure is concerned, it may be regarded as a curved line having a tangent and an osculating plane. Although this limitation will be generally assumed it will be seen in the sequel that some of the theorems apply to rods of considerable thickness. It is not proposed to enter into the general theory of the elasticity of solid bodies,. except where it is necessary for the elucidation of the point under discussion, and even then the reference will be restricted as far aa possible to the most elementary considerations.
2.    In general the deformation of the body will be regarded as very small, so that each element of the body is only slightly strained from its natural shape.   It will therefore be assumed that the whole effect, when properly measured, of any number of disturbing causes may be obtained by superimposing their separate effects.
3.    By reference to Art. 142 of the first volume of this treatise, it will be seen that the action across any section 0 of a thin rod AB consists of a force and a couple.    On this is founded the mathematical distinction between a string and a rod.    The action across any section of the former is a force, called its tension, which acts along the tangent to the string, Vol. I., Art. 442.    In the case of a rod the force may act at any angle to the tangent and there is in addition a couple.
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